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FAR  AHEAD  OF  ALL  COmPETITORS 

The  IMPROVED  1908 


UNITED  STATES 
CREAM  SEPARATOR 

Is  surety  in  a 

CLASS  BY  ITSELF 

The  Improved  1908  U.S.  Separator  has  met  with  such  favor  every- 
where it  has  been  used  that  people  who  have  purchased  other  makes  not 
uncommonly  say,  ''Had  I  seen  your  separator  first,  I  would  not  have 
purchased  the  separator  I  did." 

Now,  be  sure  (all  you  who  are  anticipating  purchasing  separators), 
you  do  not  have  this  to  regret  when  it  is  too  late  and  you  have  parted 
with  your  good  dollars. 

Read  below  what  Ex-Governor  C.  J.  Bell  of  Vermont  says  about  one 
of  our  new  style  machines  he  uses. 


The  new  pattern  of  T.  S.  Separator  I  have  been  using  the  past  few  months 
is  a  complete  machine.  It  is  low  down,  runs  very  easy,  skims  clean,  wears  well, 
no  repairs  or  changes  to  be  made,  cleans  easy,  in  fact  it  runs  like  a  top.  All  the 
farmer  must  do  is  milk  the  cows  and  take  care  of  the  cream,  which  is  in  elegant 
condition  for  any  purpose. 

I  forgot  to  say  it  is  the  stillest  running  machine  I  have  ever  used. 

C .  J.  BELL, 

East  Hardwick,  Vt. 


Write  today  for  our  Illustrated  Catalog  No.  9 
Address  all  letters  to  the 

Vermont  Farm  nachine  Co. 


Bellows  Falls,  Vt.,  U.  S.  A. 

Distributing  warehouses  at :  Chicago,  111.,  La  Crosse, 
Wis.,  Minneapolis,  Minn.,  Kansas  City,  Mo.,  Omaha, 
Neb.,Toledo,  O.,  Salt  Lake  City.  Utah,  Denver,  Colo., 
San  Francisco,  Cal.,  Spokane,  Wash.,  Portland,  Ore., 
Buffalo,  N.  Y.,  Auburn,  Me.,  Montreal  and  Sher- 
brooke,  Qyebec,  Winnepeg,  Man.,  Hamilton,  Ont., 
Calgary,  Alta.  493 
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THE 

CLEVELAND  CREAM  SEPARATOR 

THE  WORLD'S  BEST 

The  lowest  supply  can 
The  most  sanitary 
The  easiest  running 
The  most  durable 
The  most  convenient 
The  only  ball  bearing 
Separator  in  the  world. 

WRITE  FOR  OUR  FREE  CATALOG  AND  FULL  DESCRIPTION 

Manufactured  by 

THE  CLEVELAND  CREAM  SEPARATOR  CO. 


430  to  438  Prospect  Ave.  N.  W. 


CLEVELAND,  OHIO. 


>- 


BETTER  CROPS— BETTER  INCOME 


That  is  what  every  farmer  is  working  for — better  crops,  because  they  mean  a  better  in- 
come. 

Better  crops  can  only  be  produced  by  properly  applying  farm  manure  so  that  the  texture 
of  the  soil  is  improved  and  the  plant  food  elements  which  the  manure  contains  is  made 
available  for  the  plant. 

With  an  I.  H.  S.  manLire  spreader  you  can  spread  the  manLire  just  right  to  make  it  most 
effective,  and  with  much  less  labor  than  by  the  wagon  and  pitch-fork  method. 

The  I.  H.  C.  spreaders  are  the  Corn  King  and  Kemp  20th  Century  return  apron  machines 
and  the  Cloverleaf.  and  endless  apron  machine.    Each  style  is  made  in  a  number  of  sizes. 

These  spreaders  are  free  from  complication  and  are  made  of  carefLilly  selected,  well 
seasoned  stock.  Every  part  of  these  machines  is  constructed  to  insure  durability  and  light 
draft. 

Local  agents  will  gladly  demonstrate  the  excellent  features  of  these  spreaders  and  supply 
you  with  illustrated  catalog,  or  write  for  colored  hanger  and  booklet  on  "Wasteful  Farm 
Practices." 

INTERNATIONAL  HARVESTER  COMPANY  OF  AMERICA 


(Incorporated) 


CHICAGO, 


U.  5.  A. 
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Season  1907-8 


To  Those  Who  Neglected  to  Learn  to  Dance: 

Prof.  W.  J.  Rader's 

Academies  of  Dancing 

Will  organize  beginners  classes  in  the  new  year: 

High  St.  Academy 

199  K  S.  HIGH  ST. 
Phones  :  Auto  3456  ;  Bell  5877 

Will  organize  a  beginner's  class  Fri- 
day evening,   April  24th,    7:30  o'clock. 


Neil  Ave.  Academy 

647  NEIL  AVE. 
Phones  :  Auto  4431 ;  Bell  6189 

Will  organize  a  beginner's  class  Tues- 
day evening,  April   21st.,  7:30  o'clock. 


Oak  St.  Academy 

827  OAK  ST. 
Phones  :  Auto  4431 ;  Bell  6189 

Will  organize  a  beginner's  class  Tues- 
day evening,  January  7th,  7:30  o'clock. 


TUITION 

Gentlemen,  per  term  of  10  lessons.  $5.00 
Ladies,  per  term  of  10  lessons  ...  3,00 
Private  lessons  $1.00  per  lesson. . . 

6  lessons   5,00 

Tuition  can  be  paid  $1,00  per  week 
until  paid.  The  Waltz,  Two  Step,  Three 
Step,  Rye  Waltz,  Columbus  Minuet  and 
Dip  Schottische  taught  in  one  term. 


Winter  Pavilion 

Located  on  Neil  Ave,  between  Goodale 
St.  and  Poplar  Ave.  Open  Tuesday,  Fri- 
day and  Saturday  evenings. 

Operated  on  Summer  plan. 


ACADEMIES  AND  PAVILION  CAN  BE  SECURED  FOR  PRI- 
VATE PARTIES,  CLUB  DANCES,  FRATERNITY  HOPS,  ETC. 
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QUERR'S  DANCING  PAVILION 


HILLTOP 
West  Broad  St, 


Finest  Floor  and 
Best  Music  in 
the  City 


Dancing  every  evening  except  Sunday 


You  know  hand  power  is  laborious  and  expensive;  horse 
power  is  limited  in  capacity,  expensive  and  inconvenient; 
wind  power  is  unreliable;  steam  power  is  inconvenient, 
expensive  and  dangerous. 

I.  H.  C.  gasoline  engine  power  possesses  none  of  these 
drawbacks,  yet  has  all  the  advantages  claimed  for  any 
of  them — dependability,  convenience,  economy  and  adap- 
tability. 

When  you  buy  an  an  I.  H.  C.  engine  you  are  guaran- 
teed a  right  working  engine,  because  they  are  all  factory 
tested. 

You  will  be  able  to  find  just  the  engine  you  want  in 
the  I.  H.  C.  line. 

Vertical,  2  and  3-horse  power. 

Horizontal   (Portable  and  Stationary)  4,  6,  8,  10, 
12,  15  and  20-horse  power. 

Traction,  10,  12,  15  and  20-horse  power. 
Air  cooled,  1-horse  power. 

Sawing,  spraying  and  pumping  outfits  and  jacks. 
Call  on  the  earest  local  agent.     I-He  will  demonstrate  I. 
H.  C.  engines  and  give  you  a  catalogue  and  full  particu- 
lars, or  if  you  prefer,  write  for  colored  hanger  and  book- 
let "300  Years  of  Power  Development." 


INTERNATIONAL  HARVESTER  COMPANY  OF  AMERICA 

CHICAGO,  (INCORPORATED)  U.    S.  A. 
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YOU  ARE  INVITED  TO  VISIT 


BAKER  ART  GALLERY 

STATE  AND  HIGH  STS. 

Forthe  FINEST  Photos 

The  only  Gold  Medal  awarded  an  American  Photographer 
at  the  Paris  Exposition 

Special  Rates  to  Students 
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HKiHSMtT  Tailors 


We  make  a  specialty  of 


Student  Trade 
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Service,  5ir! 


Our  Cutters  and  staff  of  Tailors 
are  now  ready  for  your  order. 


Hith  Street  Tailors 

166  N.  HIGH  STREET 


Rooms  518=522,  Columbus 

Savings  &  Trust  BIdg, 

Cor.  Long:  and  High  Streets 


Popular  Prices 


THE. 

ORR= 

199-201  South  High  Street 

Artistic 

Awarded  highest  honors 
National  Association  of 
Photographers 
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WASTE  LANDS  IN  OHIO— THEIR  CAUSES  AND  CURES^ 

By  Dr.  George  D.  Hubbard 

Of  the  Department  of  Geology 


[Read  before  the  Ohio  State  Univer- 
sity Horticulture  and  Forestry  Club.] 

There  are  in  Ohio  many  areas  of 
land,  now  to  all  intents  and  purposes 
waste  land,  because,  in  most  cases,  the 
owners  understand  so  little  of  the  prin- 
ciples of  physiography  and  geography 
as  to  know  neither  wherein  lies  the  dif- 
ficulty nor  the  possibility  of  redeeming 
the  land.  True,  in  a  number  of  cases, 
redemption  to  ordinary  agricultural 
uses  is  practically  forbidden  by 
the  geographic  conditions,  or  else 
comes  at  so  high  a  price  that  it  will  not 
pay.  A  study  of  these  waste  lands  to 
find  thir  causes  and  cures  is  a  very 
practical,  economic  geography  question 
because  they  are  widespread,  abundant 
and,  if  reclaimed,  valuable. 

To  know  how  to  deal  with  them  one 
must  understand  them — causes,  condi- 
tions, effects  and  how  to  cure,  or  mas- 
ter them.  These  four  items  form  a 
chain  the  last  link  of  which  attaches  to 
the  dollar,  and  the  second  link  of  which 
is  the  door  to  the  situation.  This  pa- 
per essays  to  describe  and  classify  the 
waste  land  areas,  to  explain  their  exist- 
ence, and  to  point  out  some  of  the 
remedies  which  may  be  applied. 

In  almost  every  instance  of  waste 
land  in  Ohio,  the  present  neglected 
condition  is  due  to  an  excess  of  some- 
thing.   ]\Iany  patches  are  too  wet,  oth- 

iBy  permission  of  the  State  Geologist  of  Ohio. 


ers  too  sandy  or  too  stony,  and  others 
too  steep.  AAdiile  the  above  classifica- 
tion is  somewhat  arbitrary,  it  throws 
together  those  areas  whose  reclamation 
is  to  be  somewhat  similar  and  hence 
will  be  followed  in  this  discussion. 
Areas  with  Excess  of  AA^ater. 
Lands  belonging  in  this  category  are 
extensive  and  are  due  to  a  variety  of 
causes.  Flood  plains  along  many  of 
the  old  streams  in  eastern  Ohio  are 
now  often  much  too  wet.  An  excel- 
lent type  illustration  may  be  found 
along  Killbuck  Creek,  northward  from 
the  AA'alhonding  in  both  Coshocton  and 
Holmes  counties.  In  these  counties 
vegetation  has  been  allowed  to  grow 
up  along  the  stream  and  in  the  nearby 
lowlands,  thus  checking  the  flow  of 
the  water,  especially  in  flood,  and  pre- 
venting evaporation ;  while  upstream 
in  Wayne  county  and  over  the  hills  in 
Coshocton  and  Holmes  counties  the 
timber  has  been  cleared  ofif  almost 
completely  and  everything  possible 
has  been  done  to  hasten  the  drainage 
w^ater  down  into  Killbuck.  The  result 
is  most  disastrous  to  all  industries 
along  the  main  valleys.  With  every 
rain,  and  especially  with  the  greater 
ones,  the  main  valley  is  quickly  over- 
flowed ;  but  it  takes  days  for  the  water 
to  get  away  down  the  stream.  Other 
examples  of  this  type  may  be  found  in 
many  places  in  hilh^  Ohio.    The  cure 
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is  in  a  reverse  action.  Reforest  all  the 
steeper  slopes  and  thus  check  the  run 
off  from  the  hills,  then  clear  and 
straighten  the  main  stream.  Both 
clearing  and  straightening  have  been 
begun  in  Wayne  county  somewhat  to 
the  detriment  of  farming  in  the  lower 
counties.  This  work  should  be  carried 
on  down  to  the  Walhonding. 

There  are  many  miles  of  carefully 
laid  out  canals  in  the  State,  now  fallen 
into  absolute  disuse,  which  should  have 
their  water  diverted  and  the  land  level- 
ed down  and  thus  redeemed  to  cultiva- 
tion. 

Ohio  is  favored  with  thousands  of 
square  miles  of  lake  bottom  plains, 
much  of  which  is  in  very  excellent  con- 
dition. But  in  a  number  of  areas  such 
plains  are  largely  waste  land  because 
of  excess  of  water.  South  of  Chippewa 
Lake  to  Creston,  and  then  eastward  to 
Rittman  is  one  of  these  lake  bottom 
plains,  part  of  which  has  been  drained 
by  dredge  and  tile.  Just  north  of  Orr- 
ville  is  another  small  one,  west  and 
southwest  of  Wooster  is  another  larger 
lake  bed,  and  in  the  southwestern  part 
of  the  same  county  is  a  fourth.^  These 
plains  are  mainly  of  clay  and,  being 
level,  are  difficult  to  drain.  A  deep 
dredge  ditch  with  shallow  tile  laterals, 
will  redeem  to  agriculture  most  of  this 
rich  cultivable  soil.  These  lake  plains 
are  here  because  the  region  was  glaci- 
ated and  because  the  large  valleys  were 
partially  plugged  with  moraine  at  one 
or  both  ends.  Many  minor  valleys  are 
similarly  laid  waste. 

In  the  drift  sheet  of  the  western  half 
of  the  State  are  multitudes  of  shallow- 
sags,  in  which  water  accumulates  and 
lies  until  it  evaporates,  because  the 
streams  have  not  yet,  in  post-glacial 
time,  had  opportunity  to  push  their 
headwaters  back  and  drain  the  sags, 

2Am.  Jour.  Sci.  N.  S.,  Vol.  XXV,  p.  2391  (1908). 


and  because  the  till  largely  of  clay  is 
too  compact  for  the  water  to  soak 
down.  Where  the  sags  are  neither  too 
deep  nor  too  far  removed  from  lower 
valleys,  tile  drains  can  redeem  them. 
Given  time  enough  the  streams  will 
drain  them  all  as  they  have  on  the  older 
drift  sheets  of  Hamilton  and  Butlei 
counties.  Examples  of  this  sort  of 
waste  land  in  patches  of  one  to  one 
hundred  acres  are  common  from  the 
Wisconsin  moraine,  near  Chillicothe 
and  Xenia  northward  to  the  ancient 
lake  shore-lines.  Several  may  be  seen 
within  three  miles  westward  from  Co- 
lumbus along  the  Lane  avcn^ie  road. 
Moraine  kettles  in  most  of  the  better- 
marked  moraines  should  also  be  put  in 
this  class. 

Along  the  Erie  shore-line  are  many 
shallow  bays,  amone  which  probably 
Sandusky  Bay  is  the  largest.  These 
have  a  depth  of  0-7  feet  and  are  floored 
by  rich  lacustrine  soils,  but  at  present 
are  too  well  watered.  They  are  due 
to  a  slight  progressive  tilting  of  the 
lake  basin  so  as  to  raise  the  northern 
rim  and  lower  the  southern,  causing 
the  lake  to  spill  over  at  all  the  low 
places  along  the  south  side.  Owing  to 
the  fact  that  the  movement  which  pro- 
duced them  is  still  in  progress  to  per- 
petuate them,  their  redemption  is  a 
very  difficult  task.  A  dike  to  exclude 
any  more  water  and  wind  or  gas  pumps 
to  remove  the  present  surplus,  Holland 
fashion,  might  be  feasible,  but  con- 
stant redemptive  processes  must  here 
be  employed.^ 

Modern  mining  methods  have  been 
the  excuse  for  considerable  overwater- 
ed  or  poisoned    lands    in  this  State. 
Water  impregnated  with  iron  or  sui 
phur,  or   surcharged   with   coal  dust 

3  Professor  Herbert  Orborn  in  a  forthcoming  number 
of  the  Popular  Science  Monthly  will  show  how  many  of 
our  ponds  and  marshes  can  be  profitably^  uiilized  in  a 
system  of  -aquatic  farming.  His  suggestions  are  very 
timely  and  practical. 
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from  the  tipples  spreading  out  over  por- 
tions of  nearby  flood  plains  ruin  them 
for  agriculture  and  cast  them  into  the 
list  of  waste  lands.  Of  course,  their  re 
clamation  rests  in  the  closing  ot  tlie 
mines  or  in  other  disposition  or  tlie 
water. 

Areas  Neglected  Because  Too  Steep. 

The  slopes  lying  waste  are  geneti- 
cally of  two  general  classes  :  (1)  Those 
of  rock,  and  (2)  those  of  glacial  drift. 
In  eastern  Ohio,  the  unglaciated  part, 
from  Holmes  and  Harrison  counties  to 
the  Ohio  River,  the  country,  when  first 
settled,  was  mostly  timbered.  The 
lowlands,  and  the  uplands  (i.e.,  leveler 
hill  summits)  were  early  cleared  for 
agricultural  purposes,  and  in  the  last 
generation,  under  the  pressure  of  in- 
creased demand  and  higher  prices  of 
timber,  the  intermediate  lands,  often 
too  steep  for  profitable  cultivation, 
have  been  cleared  for  the  wood  they 
could  furnish.  This  exposes  them  to 
rapid  erosion  either  by  little  rills  or 
surface  wash,  and  they  are  soon  gullied 
or  swept  of  their  soils.  From  a  physio- 
graphic point  of  view,  these  slopes  are 
said  to  be  in  a  stage  of  youth,  or  sub- 
maturity,  and  the  natural  thing  to  do  to 
redeem  them  ( that  which  many  seem  to 
be  inclined  to  do),  is  to  wait  for  them 
to  pass  into  greater  maturity,  and  thus 
become  gentle  slopes  that  will  not  wash  ; 
but  this  will,  occupy  years — ages — during 
which  the  land  will  continue  profitless. 
Therefore,  the  only  wise  course  to  pur- 
sue is  to  promptly  reforest  all  slopes,  too 
steep  iof  cultivation,  with  valuable  woods 
and  thereby  redeem  them  to  profitable 
uses. 

In  the  glaciated  part  of  Ohio  many 
of  the  streams  have  cut  down  into  the 
glacial  deposits  so  far  that  young, 
steepsided,  often  deep  valleys  have 
been  formed.    These   valleys  are,  al- 


most universally,  becoming  deeper 
every  year  because  they  are  still  far 
above  base  level.  Slopes  of  such  valley 
sides  being  of  drift  are  easily  washed, 
gullied  and  spoiled  for  culture  if  left 
without  a  permanent  vegetation  cover. 
Some  of  them  have  never  been  for- 
ested ;  others  once  were,  but  have  sub- 
sequently been  deforested  and  left,  or 
put  under  unprofitable  culture.  None 
of  them  are  extensive,  but  all  are 
worth  reclamation ;  and  that  can  be  ac- 
complished by  planting  to  profitable 
trees,  such  as  nuts,  post  wood,  cross- 
tie  timber  or  suitable  hardwoods  for 
furniture,  vehicles  and  farm  machinery, 
all  of  which  are  made  and  used  in  great 
abundance  all  through  this  western  half 
of  Ohio.  Xo  large  timber  areas  could 
be  made  by  reclaiming  these  steep  drift 
slopes,  but  each  farmer  having  such 
land  could  have  a  little  timber. 

Both  of  these  last  classes  of  Avaste 
land,  steep  rock  slopes  and  steep  till 
slopes,  are  subject  to  land  slides,  con- 
spicuously more  so  when  not  forested; 
and  when  their  soils  and  subsoils  have 
been  mixed  and  jumbled  by  landslides 
they  are  seriously  damaged  for  culture. 
Thousands  of  acres  of  land  on  such 
steep  slopes  in  southeastern  Ohio  are 
now  waste,  for  no  other  reason  than 
because  they  possess  landslide  topog- 
raphy. A  little  leveling  and  then  tree 
planting  would  put  them  in  line  to 
yield  a  crop.  Ohio  ought  to  be  pro- 
ducing several  crops  beside  cereals, 
grass,  stock  and  fruit. 

Areas  Too  Stony. 

Land  of  this  class  is  fortunately  rare 
in  our  State.  It  will  become  more 
abundant  if  many  slopes  in  the  hilliest 
counties  are  not  soon  cared  for,  and 
erosion  checked.  The  steepest  slopes 
of  the  last  reviewed  kind  are  usually 
bare  rocks.  Their  redemption  is  mainly 
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a  problem  of  waiting  until  the  talus 
covers  them.  Let  the  timber  take 
possession  of  the  talus  slope  as  fast  as 
it  is  in  place,  and  divert  the  valley 
streams,  where  not  too  large,  away 
from  the  steep  rocky  bluffs  and  out  into 
mid  valley  so  they  cannot  undercut  and 
thus  perpetuate  the  steep  rocky  slope. 

We  have  but  few  acres  in  Ohio 
which  are  waste  because  possessing 
too  many  glacial  boulders.  A  few  sec- 
tions in  western  Champaign  county 
have  recently  been  cleared  of  an  ex- 
cess of  boulders  by  dynamiting  them 
and  then  hauling  the  pieces  to  the 
fence  rows.  In  the  matter  of  stony 
moraine  and  boulder  trains  we  are  far 
more  fortunate  than  our  neighbors  i^. 
states  with  harder  bed  rock. 

We  have  a  number  of  rather  steep 
hillsides,  partly  waste  because  of  slid- 
ing or  creeping  native  rocks.  These 
occur  only  in  the  unglaciated  part  of 
the  state  and  are  not  necessarily  steep 
but  owing  to  the  huge  local  boulders 
cannot  be  cultivated. 

Areas  with  an  Excess  of  Sand. 

These  can  all  be  traced  to  one  of  two 
causes,  (1)  the  nature  of  the  underly- 
ing rock,  and  (2)  the  ice  invasion  dur- 
ing the  recent  glacial  period,  with  vari- 
ous resultant  phenomena. 

Much  of  the  hilly  part  of  Ohio  is  im- 
mediately underlain  by  strata,  more  or 
less  sandy  in  nature  (Mississippian  in 
age)  around  the  northern  and  western 
margins  of  the  hilly  area,  and  Pennsyl- 
vanian  in  the  coal-bearing  counties). 
Because  this  area  has  generally  not 
been  glaciated  there  has  been  no 
means  of  mixing  foreign  soils,  clays 
and  rock  flour  with  the  local  residual 
sand,  and  therefore  where  the  bed 
rock  is  sandiest  the  rock  mantle  is 
principally  sand.  To  such  a  degree  is 
this  true  that  considerable    areas  in 


Licking  and  Perry  counties  and  others 
southward  have  hilltops  mantled  with 
soil  too  sandy  for  most  cultures.  I 
find  some  peach  orchards  being  plant- 
ed on  these  and  have  wondered  if 
beech,  chestnut  and  possibly  souie 
pines  could  not  be  persuaded  to  take 
possession  of  this  otherwise  undesirable 
land. 

Down  valley  from  a  number  of  val- 
ley dependencies  of  the  continental 
glaciers,  and  along  other  lines  of  drain- 
age from  the  waning  ice  sheet  are 
strewn  plains  of  sand  and  gravel 
known  as  outwash  plains  or  valley 
trains.  The  upper  bottoms  of  the 
Scioto  from  Chillicothe  southward, 
many  upper  bottoms  or  terraces  along 
the  Ohio,  and  some  along  the  Muskin- 
gum and  Hocking,  belong  to  this  class 
as  well  as  the  extensive  plains  along 
the  Miami  and  its  obverse  branches, 
the  Stillwater  and  Mad  Rivers  and  the 
Little  Miami.  Very  little  physio- 
graphically  can  be  done  to  improve 
these  areas.  Their  usefulness  of  course 
is  limited  to  certain  crops  capable  of 
growing  on  soils  of  this  character,  with 
too  perfect  under-drainage.  Tobacco, 
some  varieties  of  potatoes  and  possi- 
bly some  trees  have  proven  their  abil- 
ity on  these  terraces. 

Recent  beaches  along  Erie  and 
other  smaller  lakes  are  often  of  al- 
most pure  sand,  and  owing  partly  to 
their  chemical  composition  and  partly 
to  their  mobility  have  never  acquitted 
themselves  of  the  charge  of  unfruitful. 
Their  profit  attaches  mainly  to  their 
juxtaposition  to  the  waters  and  their 
consequent  value  for  recreation,  pleas- 
ure, fishing,  etc. 

Ancient  beaches  and  sand  dune 
areas  along  the  larger  precursors  of 
Erie,  and  Chippewa  Lakes  are  of  a 
similar  character  and  form.  Not  many 
of  them    are    waste    at   present,  but 
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rather  they  are  in  demand.  A\  agon 
roads  and  electric  lines  follow  them 
extensively  eastward  from  Sandusky 
and  Seneca  counties,  even  beyond  our 
commonwealth  boundaries.  AA>stward 
from  the  above  named  counties  they 
are  often  under  general  farm  crops  or 


the  garden,  but  considerable  areas  in 
the  four  or  five  northwest  counties  are 
largely  waste  land.  Scrub  growth  of 
willows,  sumac  and  other  plants  are 
about  their  only  crop,  for  hundreds  of 
acreas,  and  I  am  not  yet  ready  to  sug- 
gest a  cure  for  this  waste  territory. 


GUATEMALAN  AGRICULTURE 

James  F.  Zimmer^  '09 


It  is  very  astonishing  to  a  northerner 
when  he  goes  south  and  sees  the  meth- 
ods followed  by  the  agriculturists  in 
the  tropical  countries.  One  is  im- 
pressed by  the  few  acres  of  arable  land 
actually  under  cultivation,  and  this 
land  is  tilled  so  poorly,  not  obtaining 
one-half  of  the  produce  such  very  fer- 
tile land  would  yield  if  taken  care  ot 
as  it  should  be.    It  made  the  ^vritci 


feel  like  he  had  stepped  back  in  historv 
to  the  time  of  John  Smith,  who  prob- 
ably farmed  and  lived  on  corn,  ground 
betAveen  two  stones,  as  these  ignorant 
people  are  doing  to  this  day.  Smith";- 
old  rule,  "He  who  will  not  work,  can 
not  eat,"  would  surely  be  a  blessing  if 
it  could  be  enforced  in  this  country, 
but  I  suppose  the  intense  heat  makes 
the  natives  lazv,  and  the  abundance  of 
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fruits  of  all  kinds  makes  them  care- 
less, because  if  they  do  not  feel  di.-- 
posed  to  work  the  land  they  are  sure 
of  enough  to  eat  anyway  so  they  lay 
around  in  the  shade  and  wait  for  the 
fruit  to  ripen. 

Now,  something  concerning  the 
crops  raised  in  Guatemala.  Corn  io 
the  staple  crop  of  the  country,  as  il 
was  in  "ante-bellum"  days  when  the 
Indians  were  in  possession.  It  io 
raised  in  about  the  same  way,  too,  1 
think.  A  small  place  in  the  soil  is 
loosened  with  a  hoe  and  a  couple  grains 
dropped  in.  Some  of  the  patches  we 
saw  were  so  stony  the  planter  hardlx^ 
had  space  enough  to  drop  a  grain  so  it 
would  have  soil  enough  to  grow,  in 
this  kind  of  a  field  no  cultivation  could 
be  given  because  the  slope  was  so 
steep  no  plowing  could  be  done,  arnl 
some  of  the  rocks  are  too  large 
to  get  over.  Then  when  the  crop  is 
matured  the  next  obstacle  is  to  get  it 
down  to  market,  which  is  not  an  easy 
one  to  overcome.  A  pack  mule  is 
loaded  up  with  bags,  perhaps  three 
bushels  are  tied  on  his  back,  and  he  is 
started  down  the  winding,  stony  path. 
Usually  the  Indian  carries  a  bushel  or 
two  strapped  to  his  back  and  some- 
times his  faithful  wife  brings  up  the 
rear  with  a  good  big  basketful  on  her 
head.  It  is  remarkable  how  these  peo- 
ple can  carry  such  loads  on  their  head 
and  the  long  distances  they  travel. 
When  the  corn  is  brought  to  the  home 
or  to  market  it  is  kept  in  a  tree  so  the 
hogs  cannot  get  at  it.  It  is  sold  to 
the  families  a  few  ears  at  a  time,  and 
they  use  it  in  making  their  torteas 
(corn  cakes).  These  form  the  chief  diet 
of  these  people,  and  they  are  made  by 
soaking  the  shelled  corn  in  lye  for  one 
day  to  soften  up  the  hard  coat  on  the 
grain,  then  it  is  ground  between  two 
stones  and  made  into  cakes  and  cooked 


by  laying  directly  on  the  ashes  and 
coals. 

Sugar-cane  is  another  one  of  the 
crops  of  that  country ;  it  is  raised  in 
the  lower  regions  and  usually  along 
the  streams  where  irrigation  can  be 
given  to  carry  the  crop  over  the  dry 
season.  It  is  raised  about  like  corn 
and  looks  a  little  the  same ;  the  crop  is 
cultivated  by  a  plow  drawn  by  an  ox, 
because  the  horses  are  so  small  they 
would  not  be  very  serviceable  in  this 
work. 

When  the  cane  is  matured,  they  cut 
off  the  blades  with  a  big  knife  and  the 
cane  itself  is  loaded  on  an  ox-cart  and 
hauled  to  a  cane  mill  where  it  is  made 
into  pinala,  or  real  dark  sugar.  This 
sugar  is  left  in  solid  hemispherical 
chunks  or  lumps,  and  wrapped  in  corn- 
husks  and  hauled  to  the  little  towns  to 
market  in  this  fashion. 

Most  of  the  sugar-cane  plantations 
are  owned  by  Spaniards  and  the  work 
is  done  by  the  natives  receiving  about 
un  peso  (eight  cents)  a  day  for  their 
labor. 

Beans  and  peas  are  raised  too,  but 
not  extensively  at  all.  They  have  about 
the  same  kinds  as  grown  here,  and 
they  raise  a  black  bean  that  they  con- 
sider very  fine.  It  is  very  good,  but  on 
account  of  its  unsightly  appearance  on 
the  table  it  would  not  be  very  popular 
in  America. 

Potatoes  are  also  grown,  but  they 
are  of  an  inferior  sort,  only  about  one- 
half  to  one  inch  in  diameter.  They 
do  not  seem  to  care  much  for  this 
tuber  and,  therefore,  are  not  trying  to 
improve  it.  Sweet  potatoes  are  more 
of  a  success  here,  as  the  soil  is  more 
or  less  sandy  along  the  streams.  They 
are  sold  by  the  pound,  the  grower  re- 
ceiving about  six  cents  per  pound,  but 
the  market  is  very  limited. 
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These  people  are  lovers  of  stock  and 
some  of  them  have  some  good  looking 
cattle,  too.  On  account  of  the  scarcity 
of  fence  material,  the  cattle  usually  run 
wild,  but  every  owner  has  his  stock 
branded,  and  the  people  are  honorable 
enough  to  respect  the  brand.  The 
cows  are  very  seldom  milked,  but  run 
wild  and  raise  their  calves,  probably 
not  seen  by  the  owners  for  months  at 
a  time.  Because  of  this  mode  of  living, 
a  struggle  for  existence,  they  have  de- 
veloped w^onderfully  long  and  sharp 
horns,  Avhich  seemed  very  peculiar  to 
us  at  first.  They  are  used  almost  ex- 
clusively for  beasts  of  burden,  used  for 
plowing,  hauling  the  produce  to  mar- 
ket, etc. 


The  hogs  of  the  land  are  not  prize 
winners  in  the  strictest  sense,  but  are 
more  like  the  Florida  "razor-backs." 
They  are  the  scavengers  of  the  tOAvns, 
and  as  a  usual  ^thing  just  run  at  ran- 
dom, in  the  houses  and  almost  every 
place.  Once  in  a  while  yow  find  a  fam- 
ily who  does  not  want  their  pig  to 
mingle  with  the  rest,  and  so  their's  is 
tied  with  a  rope  to  the  house.  In  a 
few  cases  where  the  houses  had  board 
floors  up  three  or  four  feet  above 
ground,  the  pigs  were  penned  under 
the  house.-  It  was  very  strange  at  first 
to  have  several  pigs  running  around 
under  the  coaches  and  appeared  to  be 
waiting  for  the  arrival  of  the  train,  as 
(Continued  on  page  17.) 


ROOT  CROPS 

Wilbur  Elser,  '09 


The  term  "root  crops''  is  used  to  ap- 
ply loosely  to  a  class  of  plants,  mostly 
biennials,  in  which  the  food  supply  is 
generally  stored  up  the  first  season,  in 
the  thickened  stem,  as  nourishment  for 
the  knitting  stem  the  second  season. 
However,  there  are  exceptions  to  this. 
In  single  species,  such  as  the  beet,  there 
may  be  found  individual  plants  that  are 
annuals,  and  others  that  are  perennial.  In 
some  instances,  as  in  the  common  cab- 
bage, the  food  supply  is  stored  in  the 
leaves,  while  in  other  cases,  as  in  the 
kohlrabi,  it  is  stored  in  the  stem  alone. 

Engli-sh  agriculture  is  noted  for  its 
root  crops.  These  crops  become  a  reg- 
ular part  of  rotation  systems.  There 
thev  thrive  in  cool,  moist  climates.  In 
America  they  have  not  received  the  at- 
tention they  deserve,  especially  in  the 
northern  states  and  Canada,  although 
their  value  is  more  appreciated  in  the 
latter  country    than    in    the  United 


States.  They  afford  good  nutrient  ma- 
terials in  most  wholesome  and  digesti- 
ble forms,  and  because  of  their  succu- 
lence they  become  a  good  adjunct  to 
dry  and  concentrated  seeds. 

For  many  years  roots  have  been  a 
standard  crop  for  feeding  purposes, 
especially  in  the  production  of  mutton 
and  beef.  Their  improvement  and  use 
for  food  for  domestic  animals  appears 
to  have  arisen  in  the  Xetherlands,  Ger- 
many, and  other  low-lying  regions  of 
northern  Europe,  in  the  fifteenth  and 
sixteenth  centuries.  Although  the 
common  garden  beet  had  been  tried  for 
stock  feeding  earlier,  the  improved 
mangel  wurzel  was  introduced  both 
into  Europe  and  America  about  the 
middle  of  the  eighteenth  century.  This 
class  of  crops  has  the  advantage  of 
furnishing  very  palatable  succulent 
food  which  may  be  kept  in  perfect  con- 
dition during  the  entire  winter  season, 
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an  advantage  which  is  not  wholly 
measured  by  the  actual  amount  of  nu- 
trients supplied  by  these  materials. 

A  recent  Cornell  bulletin  states  that 
the  reason  the  production  of  roots  is  of 
special  interest  to  the  stock  seeders  in 
the  north  Atlantic  states  is  that  these 
states  raise  a  comparatively  large 
amount  of  roughage  and  a  small 
amount  of  concentrates,  while  in  the 
North  Central  states  a  large  amount 
of  cereals  or  concentrates  in  propor- 
tion to  hay  and  fodder  is  grown.  Ex- 
tensive Danish  experiments  have 
shown  that  the  dry  matter  of  mangel 
wurzels  where  fed  in  large  quantities 
has  a  seeding  value  equal  pound  for 
pound  to  a  mixture  of  the  cereal  grains, 
or  to  three-fourths  of  a  pound  of  cot- 
ton seed  meal  when  fed  in  such  a  way 
as  to  eliminate  the  influence  of  succu- 
lence. The  dry  matter  is  principally 
carbohydrate  in  character,  although 
the  proportion  of  protein  is  as  large, 
and  in  soitie  cases  larger  than  in  cer- 
tain of  the  cereal  grains. 

One  of  the  objections  to  roots  as  a 
food  product  lies  in  the  fact  that  they 
are  somewhat  expensive  to  grow,  and 
having  a  high  water  content  necessi- 
tates the  handling  of  large  weights  of 
water.  A  ton  of  turnips  or  mangels 
may  furnish  even  less  than  200  pounds 
of  dry  matter,  and  to  secure  this  1800 
pounds  of  water  must  be  handled  sev- 
eral times.  This  limits  the  amount 
which  may  be  fed,  and  it  becomes  of 
special  importance  where  they  are  fed 
in  connection  with  silage.  Even  should 
it  be  advisable  for  other  reasons,  on 
account  of  the  high  water  content,  it 
will  not  be  practicable  to  feed  a  suffi- 
cient amount  to  entirely  take  the  place 
of  cereals. 

Another  serious  handicap  to  the  rais- 
ing of  root  crops  is  the  fact  that  under 
present    cultural    conditions,  a  large 


amount  of  hand  labor  is  required. 
However,  while  roots  may  not  be  eco- 
nomically raised  to  entirely  substitute 
silage  and  other  coarse  fodders,  yet  it 
may  be  economically  raised  as  a  partial 
substitute  for  concentrates,  especially 
the  cereal  grains,  and  for  this  purpose 
they  are  of  value  to  the  American 
farmer. 

Root  crops  belong  to  several  genera, 
the  following  of  which  are  the  more 
widely  known:  (1)  Beta,  including 
garden  beets,  sugar  beets,  and  mangel 
wurzels ;  (2)  Brassica,  including  tur- 
nips, rutabagas,  kohlrabi,  cabbage,  rape 
and  kale;  (3)  Dancus,  including  the 
carrot,  and  (4)  Pastinaca,  which  in- 
cludes the  parsnip. 

The  first  genera,  perhaps  contains 
the  more  important,  if  not  the  more 
common  root  crops.  The  beet  is  culti- 
vated in  four  general  forms,  and  in 
each  of  these  forms  there  are  many 
different  varieties.  These  four  forms 
are:  (i)  chard,  its  leaves  being  used 
chiefly  for  ornamental  purposes ;  (2) 
the  garden  beet,  which  generally  has  a 
red  colored  flesh,  and  is  used  for  cook- 
ing; (3)  the  sugar  beet,  generally  with 
white  colored  flesh,  and  is  cultivated 
especially  for  its  sugar,  and  for  stock 
feeding  purposes ;  and  (4)  mangel  wur- 
zels, which  are  supposed  to  be  a  cross 
between  the  former  two,  and  are  used 
extensively  for  stock  feeding. 

The  beet,  while  usually  referred  to 
as  a  "root"  is  really  a  modified  stem 
and  primary  root  closely  united.  A 
transverse  section  of  the  beet  shows  a 
series  of  concentric  rings  of  fine  tissue 
alternating  with  rings  of  softer  tissue. 
The  finer  rings  are  said  to  be  higher 
in  dry  matter,  and  richer  in  sugar  than 
the  intermediate  rings,  and  it  is  claim- 
ed that  the  richest  roots  are  those  in 
which  the  rings  of  firm  tissue  are 
packed  closely  together. 
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Sugar  b^ets  differ  from  mangels  in 
color,  form,  size,  vigor  of  growth,  ease 
of  harvesting,  total  yield,  and  in  keep- 
ing qualities.  In  mangel  wurzels  the 
color  of  the  skin  varies,  while  in  the 
sugar  beet  it  is  white.  The  form  is 
also  variable,  but  the  commercial  va- 
rieties are  usually  divided  into  long, 
half-long,  ovoid,  tankard,  and  globe. 
Mangel  wurzels  should  weigh  from 
three  to  four  pounds  apiece,  while  the 
typical  sugar  beet  weighs  only  about 
one  pound. 

The  beets  grow  almost  entirely  be- 
low the  soil,  while  in  the  case  of  the 
mangels  only  about  one-half  to  one 
quarter  of  the  root  is  below  ground. 
For  this  reason  the  mangels  are  more 
easily  lifted,  yet  more  weight  must  be 
lifted  in  the  end  on  account  of  their 
low  percentage  of  dry  matter.  The 
roots  of  the  typical  sugar  beet  will 
contain  from  18  to  20  per  cent,  of  dry 
matter,  about  three-fourths  of  which  is 
sugar,  while  good  varieties  of  mangels 
contain  only  about  12  per  cent,  of  dry 
matter,  and  only  about  one-half  of  this 
is  sugar. 

The  beet  is  adapted  to  a  cool  climate, 
and  a  moist  soil,  and  it  is  due  largely 
to  this  fact  that  the  sugar  beet  industry 
in  Ohio  is  increasing.  The  southern 
shore  of  Lake  Erie  lies  in  the  north  and 
south  center  of  a  belt  extending  from 
the  Atlantic  to  the  Pacific,  and,  theo- 
retically, this  belt  is  best  adapted  to 
this  industry.  Sunshine  is  especially 
desirable  where  a  high  sugar  content  is 
desired/  and  hence  some  of  the  sub- 
humid  western  sections  are  well  adapt- 
ed to  this  industry. 

oMangel  wurzels  are  especially  adapted 
to  higher  elevations  of  the  North  At- 
lantic States,  where  the  short  season, 
and  the  danger  from  frost,  make  maize 
growing  somewhat  uncertain.  They 


can  withstand  the  drought  better  than 
any  other  kind  of  root  crop. 

Beets  can  be  grown  on  almost  any 
kind  of  soil,  ranging  from  sandy  to 
heavy  loam,  provided  they  are  fertile 
and  sufiiciently  deep.  Beets  may  oc- 
cupy the  same  place  in  a  rotation,  as  is 
occupied  by  other  intertilled  crops, 
such  as  maize  or  potatoes.  In  Europe, 
root  crops  were  first  used  to  take  the 
place  of  the  bare  fallow  in  the  rotation. 
In  this  manner  they  were  able  to  get  a 
crop  of  roots  and  the  land  was  rested 
practically  as  much  as  it  otherwise 
would  have  been.  Oats  is  the  best 
grain  to  succeed  the  beets,  since  the 
beets  cannot  be  removed  in  time  for 
fall  grains.  On  the  other  hand,  the 
roots  should  succeed  the  wheat,  since 
that  crop  is  harvested  early,  and  plenty 
of  time  for  fall  plowing  is  left. 

In  the  preparation  of  the  soil,  greater 
care  is  necessary  for  sugar  beets  than 
for  the  cereals.  Deep  fall  plowing  is 
especially  advisable,  and  cross  plowing 
or  disking  in  the  spring  is  recommend- 
ed, as  the  seed  bed  must  be  made  very 
fine. 

In  case  the  beets  are  to  be  used  for 
making  sugar,  the  crown  is  always  cut 
oft",  put  where  mangel  wurzels  or  beets 
are  stored  for  feeding ;  the  tops  should 
be  twisted  oft'  by  hand.  Storing  should 
be  done  as  early  as  possible,  since  if 
allowed  to  lie  long  on  the  ground  a  loss 
in  sugar  content  results  from  fermen- 
tation. Two  conditions  are  essential 
for  the  storage  of  roots  without  de- 
terioration— a  low  temperature  as  near 
freezing  as  possible,  and  abundant  ven- 
tilation. Experiments  show  that  at  a 
temperature  of  32^  F.  beets  may  be 
kept  in  perfect  condition  for  a  long 
time.  AMiile  a  root  cellar  is  the  most 
convenient,  yet  it  is  not  necessary,  as 
the  storing  may  be  done  by  pitting, 


12 


The  Agricultural  Student. 


covering  with  alternate  layers  of  straw 
and  soil,  adding  layers  as  the  cold 
weather  increases. 

It  is  not  considered  advisable  to  feed 
mangel  wurzels  to  live  stock  until  after 
they  have  been  stored  some  time,  as 
they  appear  to  contain  some  substances 
which  are  laxative,  this  characteristic 
disappearing  after  they  have  been 
stored  for  some  time.  Before  feeding, 
manzel  wurzels  and  sugar  beets  should 
be  pulped,  sliced  or  cut  into  finger 
pieces.  Frequently  this  is  done  some 
time  before  required,  and  mixed  with 
a  low  grade  hay  or  straw  and  thereby 
adding  to  the  palatability  of  the  latter 


Not  only  are  sugar  beets  grown  for 
stock  food,  but  also  for  the  making  of 
sugar,  and  the  manufacture  of  beet 
sugar  is  now  offering  the  farmer  two 
waste  products,  sugar  beet  pulp  and 
sugar  beet  molasses.  The  pulp  is  the 
extracted  beet  tissue  from  which  all 
the  sugars  and  other  soluble  com- 
pounds have  been  removed.  Experi 
ments  at  Cornell  University  indicate 
that  it  is  worth  about  one-half  as  much 
as  corn  silage  for  feeding  purposes,  but 
that  it  is  useful  as  a  succulent  food, 
and  may  be  fed  to  advantage  in  quan- 
tities from  75  to  100  pounds  daily  to 
full-grown  animals,  provided  it  can  be 


This  is  the  "Oud  Bussum"  certified  dairy  farm,  operated  by  Exploitatie 
Moatschappy,  near  Amsterdam,  The  Queen  of  Holland  holds  the  controlling 
stock.  It  is  the  finest  dairy  farm  in  Europe.  They  sell  milk  to  Amsterdam, 
Rotterdam,  The  Hague  and  some  to  Paris, 
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purchased  at  a  price  proportional  to  its 
value. 

Among  the  other  root  crops  which 
may  be  classed  as  more  important  may 
be  mentioned  turnips,  rutabagas,  kohl- 
rabi and  cabbages.  These  also  require 
a  cool,  damp,  rather  dull  climate,  and 
sunshine  is  not  so  important  as  in  the 
case  of  sugar  beets,  and  neither  will 
they  withstand  drought  so  well  as 
mangel  wurzels.  As  a  rule  they  re- 
quire sandier  soils  than  beets,  turnips 
especially.  The  preparation  of  the 
soil,  the  cultivation  and  the  harvesting 
and  storing  of  the  crops  are  similar  to 
mangel  wurzels  and  beets. 


Their  place  in  the  rotation  is  also 
similar  to  that  of  beets  and  mangel 
wurzels.  The  common  turnip,  which 
is  the  leading  root  crop  of  Canada  for 
stock  feeding,  is  valued  as  a  catch  crop, 
and  it  may  be  used  for  feeding  on  the 
ground  early  in  the  season,  and  so,  as 
has  been  previously  stated,  while  root 
crops  may  not  be  economically  raised 
as  a  substitute  for  silage  and  other 
roughage,  yet  they  are  very  essential 
as  a  succulent  food,  and  may  be  eco- 
nomically raised  as  a  partial  substi- 
tute for  concentrates,  especially  the 
cereal  grains. 


THE  GULF  COAST  TEXAS 
W.  G.  Yeager 


After  riding  on  a  train  from  Colum- 
bus, Ohio,  to  Dallas,  Texas,  in  a  con 
tinuous  rain  and  a  temperature  much 
more  disagreeable  than  real  winter  it- 
self, it  was  with  much  delight  that  I 
stepped  oft  the  train  in  the  Falfurrios 
country,  a  land  of  sunshine,  winter 
vegetables,  palms  and  prosperity.  Be- 
ing anxious  for  information  of  the  Fal- 
furrios country  the  writer  took  advan- 
tage of  a  short  spring  vacation  to  visit 
this  great  country,  for  that  it  surely 
is.  Having  traversed  twenty  odd 
states  during  the  past  four  years  in  a 
study  of  horticultural  conditions,  I  find 
none  tljat  offers  as  many  opportunities 
for  making  money  on  an  equal  invest- 
ment as  does  this  Gulf  Coast  country. 
The  soil  varies  from  the  heavy  black 
land,  so  suitable  for  onions  (Bermuda) 
and  asparagus,  to  the  loams  and  light 
sandy  loams,  the  ideal  vegetable  land ; 
the  tropical  climate  and  artesian  water 
make  this  nearly  an  ideal  vegetable 


country,  and  not  vegetables  alone  for 
the  tropical  fruits  that  have  been  set 
indicate  that  this  Gulf  Coast  country  is 
certain  to  become  a  fruit  country  of  no 
little  note — especially  oranges  and 
grapes  (  the  Spanish  and  California 
grapes). 

This  particular  country  presents 
quite  a  contrast  to  the  South  in  gen- 
eral, in  that  instead  of  the  large  plan- 
tation embracing  hundreds  and  thou- 
sands of  acres  on  which  negroes  do 
practically  all  of  the  manual  labor,  the 
ten  to  forty-acre  farm  is  the  condition 
as  existing  at  present.  These  small 
farms  are  owned  and  worked  almost 
entirely  by  Northern  people  who  have 
gone  South,  many  in  search  of  a  more 
genial  climate. 

The  ^Mexicans  do  most  of  the  man- 
ual labor ;  they  are  quite  plentiful  and 
are  said  to  be  fair  workers  when  in 
company  with  some  one  of  a  higher 
rank.    The  bulk  of  the  work  is  done  on 
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piece  contract.  Mexican  laborers  can 
be  readily  secured  at  seventy-five  cents 
a  day,  American  money. 

The  vegetables  are  practically  all 
grown  during  the  winter  months.  The 
seeds  are  sown  during  October  and 
November,  harvesting  being  about  the 
holidays  with  the  short-season  vege- 
tables, and  continues  up  to  about  April 
1st  with  the  Bermuda  onions,  cabbage, 
potatoes  and  green  beans.  The  land  is 
then  cleared  off  and  planted  to  cotton, 
water  melons  or  cow  peas  as  the  case 
may  be.  The  watermelons  and  cow 
peas  are  off  in  time  to  produce  a  crop 
of  early  fall  vegetables  before  starting 
the  regular  winter  crop.  The  artesian 
wells  flow  100  to  200  gallons  water 
(80°  F.)  per  minute,  which  is  sufficient 
to  irrigate  4  to  8  acres  of  land  in  vege- 
tables with  a  10  H.  P.  gasoline  engine 
attached.  The  irrigation  acreage  from 
one  well  can  be  increased  to  30  or  40. 

Alfalfa,  with  plenty  of  water,  grows 
luxuriously,  producing  8  to  12  tons  hay 
per  acre  per  year.  The  vegetable 
crops  being  produced  at  a  season  of  the 
year  when  the  North  is  in  the  firm  grip 
of  winter,  find  a  ready  market,  netting 
the  grower  from  $100  to  $200  per  acre. 

With  the  exception  of  a  few  cereals  I 
found  growing  and  flourishing  every 
crop  that  is  being  grown  in  the  tem- 
perate climate  of  the  North.  The 
abundance  of  wild  game  affords  an 
endless  amount  of  real  sport  during  the 
hunting  season. 

The  climate  of  this  section  is  semi- 
arid  and  semi-tropical.  Being  semi- 
arid  there  is  no  waste  or  failure  from 
excessive  rains.  On  account  of  the 
semi-tropical  climate  something  is  be- 
ing harvested  every  month  in  the  year. 


The  heat  of  the  summer's  sun  is  tem- 
pered by  the  daily  winds  from  the  Gulf 
of  Mexico  less  than  thirty  miles  away. 
This  breeze  comes  sweet  and  cool,  sat- 
urated v/ith  the  bracing  ozone  of  the 
salt  waters,  eliminating  entirely  the 
sultry  days  and  stifling  nights  so  com- 
mon in  late  summer  in  the  temperate 
climate.  The  water  as  it  comes  from 
the  artesian  wells  is  delightful  for  bath- 
ing, and  delicious  to  drink,  being  as 
pure  and  sweet  as  water  can  be.  Bees 
are  kept  with  considerable  profit,  espe- 
cially in  the  vicinity  of  San  Antonio, 
this  country  being  widely  known  as 
one  of  the  honey-producing  centers  of 
the  United  States. 

San  Antonio,  the  metropolis  of 
Texas,  the  most  beautiful  city  in  the 
State,  and  said  to  be  one  of  the  most 
healthful  cities  in  the  United  States,  is 
worthy  of  mention,  and  should  not  be 
overlooked  by  a  tourist  when  within 
the  State.  The  planting  of  trees  and 
shrubs  (flowering)  about  the  parks  and 
residences  have  produced  an  effect  far 
superior  to  anything  that  has  ever  been 
seen  in  a  Northern  city. 

The  true  southern  hospitality  must 
be  tasted  to  be  appreciated,  and  then 
very  favorably  impresses  one  coming 
from  a  country  where  individuality, 
rather  than  hospitality,  is  the  custom. 

One  traveling  across  the  State  of 
Texas  is  reminded  of  the  statement 
made  that  Texas  has  almost  every 
variety  of  climate,  soil  and  product 
that  is  found  in  the  United  States. 

This  Southern  country  seems  to  be 
one  of  great  resources  and  wonderful 
possibilities. 
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CONTROL  OF  FIELD  INSECTS 
r.  H.  Parks,  '09 


Among  the  many  problems  which 
the  American  farmer  of  today  has  to 
encounter  arises  the  important  and 
troublesome  question  of  combating  our 
field  crop  pests. 

While  we  know  the  losses  from  these 
insects  are  great,  yet  it  seems  to  be 
considered  by  the  average  tiller  of  the 
soil  as  a  necessary  and  irretrievable 
loss-  and  no  immediate  inspiration 
urges  him  to  rise  up  against  these  in- 
truders. The  annual  loss  due  to  the 
corn  root  worm  alone  is  2%,  or  $20,- 
000,000.  Insects  damage  the  corn  crop 
annually  to  the  amount  of  $80,000,000. 

It  has  been  estimated  that  the  dam- 
age due  to  the  chinch  bug  in  Illinois  in 
one  year  was  $73,000,000. 

These  figures  are  no  small  item,  and 
immediately  command  the  attention  of 
the  farmer  as  to  how  he  can  avoid  the 
consequence  of  this  plunder. 

One  of  the  first  requisites  is  a  work- 
ing knowledge  of  their  habits.  He 
must  be  able  to  distinguish  the  com- 
mon field  pests  in  their  stages  of  de- 
velopment, and  their  different  ways  of 
attacking  and  devouring  crops. 

Almost  every  insect  has  a  weak 
"link"  in  the  "chain"  of  its  life,  where 
it  can  be  reached  and  destroyed,  and  it 
has  become  necessary  for  the  farmer  of 
today  to  find  their  weakness  and  take 
advantage  of  it. 

The  horticulturist  has,  and  is  now 
taking  advantage  of  this  more  than  the 
general  farmer,  because  his  crops  ex- 
tend over  less  areas,  and  he  has  ample 
time  to  apply  his  remedy  during  the 
critical  period. 

The  general  farmer,  on  the  other 
hand,  cannot  spray  his  whole  crop,  and 


consequently  must  use  preventive 
measures  as  far  as  possible.  Preven- 
tion is  better  than  cure  for  him.  In- 
deed with  a  few  of  our  worst  scourges, 
preventive  measures  are  the  only  suc- 
cessful methods  and  in  every  case  the 
itiost  efficient.  The  farmer  cannot  hope 
to  give  his  entire  attention  to  indi- 
vidual suppression,  but  should  use  his 
efforts  in  suppressing  as  far  as  possi- 
ble, in  one  operation,  those  pests  thai" 
have  like  habits  and  their  weak  stages 
coincident. 

Various  methods  are  extensively 
practical  as  preventives  and  barriers 
against  insects,  and  these  will  be  treat- 
ed of  separately  and  roughly,  bearing 
on  their  respective  merits  and  value. 

1.  Crop  Rotation. 

This  is  considered  very  essential,  and 
a  decisive  method  of  dealing  with 
many  destructive  foes. 

Insects  have  become  so  fixed  in  their 
habits  that  they  cannot  encounter  a 
sudden  change  without  fatal  results. 
This  change  is  never  brought  about  in 
nature,  and  when  the  farmer  suddenly 
replaces  one  crop  with  another  of  dif- 
ferent variety,  he  either  succeeds  in 
starving  the  pests,  or  causing  them  to 
migrate,  in  doing  which,  they  are  often 
overcome  and  perish,  or,  in  the  case  of 
wingless  females,  are  unable  to  migrate 
at  all.  The  Hessian  fly  and  wheat 
midge  are  effectively  combated  in  this 
way,  and  thus  it  is  seen  that  a  change 
of  wheat  crop  from  field  to  field  is  very 
advantageous.  We  have  another  ex- 
ample in  the  case  of  the  corn  root 
worm.  The  eggs  of  this  insect  are  lay- 
ed  in  the  fall,  on  the  roots  of  corn,  and 
in  the  spring  the  young  larvae  hatch 
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and  devour  the  new  roots,  and  greatly 
damage  the  corn.  It  has  been  proven 
that  they  are  only  troublesome  where 
corn  is  grown  year  after  year  on  the 
same  ground.  The  rotation  should  be 
carried  on  in  such  a  way  that  no  single 
crop,  or  any  two  closely-related  crops, 
succeed  each  other. 

The  rotation  method  may  sometimes 
be  ineffective,  or  even  disastrous.  This 
is  'sometimes  shown  where  a  change 
from  grass  to  grain  crop  is  suddenly 
made.  The  farmer  who  destroys  the 
grass  plants,  and  attempts  to  grow 
corn,  may  find  his  corn  suddenly  laid 


to  waste  by  the  hungry,  half-starved 
grass  insects,  which  have  not  yet  per- 
ished. This  can  be  avoided  by  late  fall 
or  winter  plowing,  which  forms  our 
second  combating  method. 
2.  Summer  and  Fall  Plowing. 

Mid-summer  plowing  is  very  effective 
in  some  cases.  This  is  especially  true 
of  the  clover  root  borer,  which  is  a  white 
grub  burrowing  into  the  root,  and  caus- 
ing the  plants  to  wither  and  die  out 
in  spots,  in  July  or  August.  If  the 
clover  is  plowed  up  after  the  hay  is  cut, 
and  when  the  insect  is  noticed,  it  de- 
stroys these  pests  and  prevents  their 
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spread  to  other  fields.  This  seems  to 
be  the  best  production  from  these  rav- 
ages. 

As  we  found  imder  rotation,  fall 
plowing  is  very  eft'ectual  when  old 
grass  fields  are  farmed.  Here  we  kill 
out  the  cutworms,  Avire worms  and 
grubworms,  all  of  which  are  too  well 
known,  and  probably  cause  four-fifths 
of  the  annual  loss  of  our  corn  crop. 

3.  Preparation  of  Soil. 

Thoroughly  preparing  the  soil  is  a 
valuable  way  of  fighting  insects.  A 
healthy  plant  will  sustain  an  injury 
that  a  less  vigorous  one  will  not.  This 
is  true  in  animals  just  as  in  the  case  of 
plants,  and  for  the  same  reason  that  a 
healthy  colt  will  have  greater  chances  of 
recovering  from  a  disease  than  a  stunted 
or  sickly  one. 

So  then  every  means  that  is  in  the 
farmer's  power  should  be  taken  to  keep 
his  field  of  grain  growing  and  healthy. 
Thorough  preparation  of  his  seed  bed 
is  probably  the  best  he  can  do  for  his 
crop,  and  should  be  given  much  atten- 
tion. 

Then  it  has  been  found  that  stirring 
the  soil  between  plowing  and  planting 
destroys  nests  of  certain  ants,  that  har- 
bor the  corn  root  louse,  wdiich  is  so 
disastrous  to  the  roots  of  corn. 

4.  Weeds  and  Rubbish. 

Where  volunteer  plants  and  rubbish  of 
all  kind  is  allowed  to  collect,  the  chances 
for  hibernation  and  consequent  losses 
from  insects  is  increased.  The  chinch 
bug  has  been  known  to  hibernate  in 
old  dead  grass  and  weeds,  while  the 
timothy  joint  worm,  which  is  proba- 
bly the  worst  enemy  of  our  hay  crop, 
is  almost  always  absent  where  proper 
care  is  given  fence  corners,  ditches  and 
other  generally  neglected  places. 

The  care  of  the   premises   has  its 


value,  and  the  labor  required  to  make 
well-kept  premises  is  not  badly  spent, 
but  will  repay  the  owner  in  the  end. 

This  completes,  in  a  rough  way,  a 
few  of  the  most  important  methods  by 
which  the  farmer  can  deal  with  his 
field  crop  pests  in  a  wholesale  manner, 
and  while  this  question  is  one  of  the 
many  that  arises  before  the  producer 
of  today,  it  deserves  due  consideration 
and  should  go  hand  in  hand  with  the 
fertility,  moisture  or  labor  problems. 


GUATEMALAN  AGRICULTURE. 

(Continued  from  page  9.) 

all  the  inhabitants  come  down  to  the 
stations  to  see  the  incoming  passen- 
gers. 

There  are  not  very  many  horses  in 
this  region  and  the  ones  there  are  very 
small  and  scrubby  looking.  It  seems 
that  a  mule  is  more  serviceable  and 
sure  footed  for  traveling  over  the 
mountains,  so  they  are  used  a  great 
deal ;  everyone  rides  on  horseback  as 
the  roads  generally  are  impassable  for 
a  vehicle  of  any  sort. 

Goats  also  run  in  great  herds  and 
clean  up  almost  everything  in  their 
path.  I  do  not  know  as  they  are  used 
particularly  for  anything.  Perhaps 
their  milk  is  used  for  making  cheese, 
as  we  had  cheese  in  the  hotels  several 
times.  They  probably  use  their  hides 
for  making  a  sort  of  bed,  as  most  of  the 
people  sleep  on  a  cot  and  use  these  hides 
for  blankets. 

On  account  of  the  mostquitoes  and 
poor  water  the  better  classes  of  farm- 
ers are  kept  out  of  this  exceedingly  fer- 
tile territory,  for  no  one  cares  to  im- 
peril his  life  when  malarial  and  yel- 
low fever  are  so  prevalent,  by  living  in 
this  sort  of  an  uncivilized  and  unor- 
ganized land. 
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Columbus  is  going  to  have  another 
work-horse  parade.  As  was  the  case 
last  year,  Prof.  Plumb  is  the  "pusher," 
and  we  are  proud  that  the  movement 
emanates  from  a  University  man.  All 
things  now  point  toward  a  bigger  and 
better  parade  this  year  than  the  one 
last  year. 


The  appropriation  made  this  year  for 
the  Agricultural  College  is,  as  shown  on 
the  following  ^^age,  only  $9,000.  This 
seems  to  us  to  be  exceedingly  low  for  a 
State  ranking  among  the  first  in  he" 
agricultural  interests  and  boasting  of 
over  $200,000,000  worth  of  live  stock. 
When  this  is  compared  with  the  appro- 
priations in  other  states  it  makes  us 
feel  that  Ohio  is  not  taking  her  proper 
place  among  other  states  in  furthering 
agricultural  education. 


We  are  publishing  on  another  page 
the  constitution  of  the  Student  Union. 
Alumni  and  ex-students  will  notice 
from  this  that  they  may  become  mem- 
bers of  this  Union  and  at  the  same  time 
receive  the  Agricultural  Student  for  a 
year  all  for  the  regular  price  of  the 
paper.  The  improvement  of  the  paper 
in  the  last  year  has  been  a  big  step  in 
the  right  direction,  and  now  let's  get 
to  work  all  together  and  make  of  the 
paper  what  Ohio's  Agricultural  College 
paper  ought  to  be — better  than  that  of 


any  other  agricultural  college.  Send 
us  the  subscriptions  of  a  half  dozen  of 
your  neighbors  along  with  your  own, 
and  you  will  be  glad  that  you  have 
helped  your  Agricultural  College,  your 
neighbors  and  yourself. 

It  seems  very  probable  that  if  the 
present  Congress  does  not  pass  the 
drainage  bill,  the  next  one  will.  The 
bill  has  already  passed  the  Senate  and 
the  question  of  its  passing  the  House 
depends,  with  very  little  doubt,  upon 
whether  or  not  it  is  brought  up  at  the 
present  session.  There  are  in  the 
United  States  a  little  over  75,000,000 
acres  of  swamp  land  which,  were  it 
made  available  to  the  farmer,  would 
rival  the  irrigated  lands  in  richness  and 
in  value.  Swamp  reclamation  will  not 
appeal  to  man  in  the  same  way  that  ir 
rigation  does,  for  it  does  not  promise 
the  grandeur  of  effect.  But  the  work 
will  probably  be  more  beneficial  than 
irrigation  for  the  desert  land  is  whole- 
some, while  the  swamp  lands  breed 
pests  of  many  kinds  and  their  drainage 
will  result  in  great  good  along  this  line. 


University  News  and  Alumni  Notes 

The  National  Corn  Growers'  Asso- 
ciation meetine  will  be  held  in  Omaha, 
December  9-19,  1908.  The  different 
states  are  co-operating  through  local 
corn  improvement  associations.  Prof. 
vShoesmith  has  been  made  chairman  of 
the  committee  to  look  after  the  inter- 
ests of  Ohio  corn  growers. 


The  Agricultural  Society  met  April 
15.  W.  L.  Elser,  the  new  President, 
took  the  chair.  A  most  interesting  and 
enjoyable  talk  was  given  by  "Doc" 
White  of  the  Veterinary  Department 
on  his  school  days.  Hendricks  read  an 
excellent  paper  on  "Corn  By-products." 
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Thursday  afternoon,  April  16,  the 
"Ags"  played  and  won  their  first  game. 
The  Pharmacists  were  defeated  by  a 
score  of  12-6.  "Tom"  Jones,  pitching 
for  the  "Ags,"  had  things  his  own  way 
eyerv  minute  of  the  game. 


J.  F.  Barker  is  Assistant  in  Soils  at 
Iowa  State  College  and  has  had  charge 
of  Soils  Physics  Laboratory  since  the 
beginning  of  the  year.  He  expects  to 
spend  the  early  part  of  the  year  in  the 
U.  S.  Department  of  Agriculture  at 
W'ashington  to  familiarize  himself  Ayith 
their  chemical  apparatus,  and  the  re- 
mainder of  the  summer  at  Iowa  State 
Experiment  Station. 


The  Uniyersity  enjoyed  a  yisit  by 
Dr.  Carl  C.  Gay  during  the  week  of 
April  19.  Dr.  Gay  is  now  connected 
w4th  the  Pennsylyania  State  Colleo-e. 


O.  ^I.  Johnson,  '08,  has  accepted  a 
position  with  the  German  Koli  AA'orks. 


INIr.  J.  B.  Parker,  who  has  been  taking- 
graduate  work  here  the  past  year,  has 
accepted  a  position  as  Assistant  Eto- 
mologist  at  the  Kansas  Experiment  Sta- 
tion. He  will  work  with  insects  affect- 
ing staple  crops. 


Air.  C.  F.  Jackson,  A.  AI.,  '07.  who 
has  been  Assistant  in  Zoology  here,  has 
accepted  the  position  of  Assistant  Eto- 
mologist  at  the  New  Hampshire  Ex- 
periment Station,  and  will  take  up  his 
work  there  in  June. 


Mr.  N.  E.  Shaw,  '06,  has  been  ap- 
pointed Chief  Inspector  of  the  Diyision 
of  Nursery  and  Orchard  Inspection  in 
the  Ohio  State  Board  of  Ao-riculture. 


Mr.  A.  I.  i\IcCra^ 


has  accepted 


Diyision  of  Apiaculture,  at  Washington, 
D.  C.  He  began  work  there  about  April 
15.  He  will  haye  charge  of  the  experi- 
ments in  bee  keeping. 


Dewitt  AA'ing,  Associate  Editor  of  the 
Breeders'  Gazette,  who  is  making  a  trip 
to  the  New  England  States,  stopped  at 
the  Uniyersity  on  :\Iay  5  to  yisit  friends. 


AA>  are  glad  to  report  that  Bob  AMl- 
bur,  '09,  who  has  been  sick  at  his  home 
with  a  light  attack  of  typhoid  feyer,  is 
improying  nicely. 


C.  S.  AA'oodard.  '08,  will  haye  charge 
of  the  beef  cattle  at  Booker  T.  Wash- 
ington's Tuskeegee  Institute  in  Alabama 


a  position  in  the  Bureau  of  Etomology 


Appropriations  made  by  the  last  Legis- 
lature for  the  Ohio  State  Uniyersity  : 
Equipment    and    heating  for 

AA^oman's  Dormitory   $15,000 

Equipment  of  Engineering  Lab- 

oi"atory   20,000 

Equipment    agricultural  build- 

^  i"§'s   5,000 

Equipment    School    of  Alines 

bi^ildi^g-   9.000 

Equipment  Chemistry  building.  10,000 
Equipment  Agricultural  Chem- 
istry Laboratory   4,000 

Equipment  Bacteriological  Lab- 
oratory   I  ^^30 

Equipment    \>terinary  Aledi- 

cine  ;   i^^oQ 

Power  house   12.500 

\>terinary  Clinic,  building  and 

equipment   90,000 

Fireproof  Chemical  storeroom.  .  10,000 
Encouragement    and  improye- 

ment  Dairy  industry   2,500 

Tunnel  to  Mechanical  Labora- 
tory   6,300 

Construction  and  equipment  of 
Students'  building;  plans  to 
be  approyed  by  an  honorary 
commission  of  fiye  to  be  ap- 
pointed by  the  Goyernor,  and 
who  shall  serve  without  com- 
pensation  75,000 
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CONSTITUTION  OF  THE  OHIO  AGRICULTURAL 
STUDENT  UNION 


Purpose. 

The  purpose  of  this  Union  shall  be 
to  supply  a  bond  that  shall  unite  ex- 
students  and  alumni  of  the  College  of 
Agriculture  of  the  Ohio  State  Univer- 
sity, and  promote  good  fellowship,  col- 
lege loyalty ;  and  general  interest  in 
agricultural  education  and  experimen- 
tation. 

Membership. 

Those  who  have  been  or  are  instructors 
at  the  college,  members  of  the  experiment 
station  staff,  and  all  persons  who  have 
been  enrolled  in  any  of  the  courses  of- 
fered by  the  College  of  Agriculture  of 
the  Ohio  State  University,  at  any  time, 
shall  be  eligible  to  membership,  and 
shall  become  members,  upon  payment 
of  the  regular  dues. 

Officers. 

The  officers  of  this  Union  shall  be  a 
President,  a  Vice-President  and  a  Sec- 
■retary-Treasurer,  who  shall  perform 
the  duties  usually  incumbent  upon  such 
officers. 

There  shall  be  a  Committee  on  Col- 
lege Affairs,  consisting  of  three  mem- 
bers of  the  Union.  The  term  of  office 
shall  be  three  years.  At  the  first  elec- 
tion one  shall  be  elected  for  one  year, 
one  for  two  years  and  one  for  three 
years.  Succeeding  elections  shall  be 
for  three  years.  The  duties  of  this 
committee  shall  be  to  make  recom- 
mendations for  the  good  of  the  gen- 
eral work  of  the  College  of  Agriculture 
of  the  Ohio  State  University.  There 
shall  be  a  committee  on  Necrology, 
consisting  of  three  members,  elected 
annually,  whose  duty  it  shall  be  to  re- 
port the  deaths  of  members  of  the 
Union. 


There  shall  be  an  official  representa- 
tive, whose  duty  it  shall  be  to  keep 
the  members  informed  of  the  doings  of 
the  Union,  through  the  official  publica- 
tion, the  Agricultural  Student. 

Meetings. 

There  shall  be  an  annual  meeting, 
to  be  held  at  Columbus,  during  the 
week  of  the  State  Agricultural  meet- 
ings in  January,  to  be  arranged  for  by 
the  officers.  Special  meetings  may  be 
called  at  any  time  by  the  officers  of 
the  Union.  Fifteen  members  shall  con- 
stitute a  quorum. 

Elections. 

The  officers  of  this  Union  shall  be 
elected  by  ballot  at  the  annual  meet- 
ing. Nominations  shall  be  made  by  a 
regular  committee  of  three,  appointed 
by  the  President  at  each  annual  meet- 
ing to  report  at  the  next  annual  meet- 
ing. Not  less  than  two  nominees  shall 
be  named  for  each  office. 

Dues. 

The  dues  shall  be  fifty  cents  annual- 
ly, and  all  members  shall  receive  regu- 
larly the  Agricultural  Student,  which 
shall  be  the  official  publication.  Per- 
sons eligible  to  membership  who  shall 
pay  into  the  treasury  $2.50  shall  be- 
come life  members,  and  shall  receive 
the  official  publication  each  month  for 
five  years. 

Amendment. 

This  constitution  may  be  amende  ! 
by  a  two-thirds  vote  of  the  members 
present  at  any  regular  meeting. 

H.  C.  Price, 

M.  O.  Bugby, 

John  F.  Cunningham, 

Committee. 


"I  Think  I'll  Be  a  Farmer-Man" 
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Are  just  the  time  to  investigate  the  merits  of  advanced  farm  machinery. 

You  know  the  kind  now  being  used  at  home  can  be  improved  upon! 

Your  college  experience  will  teach  you  the  great  advantages  of  im- 
proved dairying  machinery  and  above  all  the  merits  of  the  cream  separ- 


ator. 


Your  Opinion 


IOWA  DAIRY  SEPARATOR  CO. 

197  Bridge  St., 
WATERLOO,  IOWA. 


Will  be  appreciated  at  home  and  looked  up  to. 
So  investigate  the  merits  of  our 

NEW  IOWA  Cream  Separator 

It  has  several  different  features  that  cannot  be  found  in  any  other 
cream  separator. 

For  instance  our  new  self-centering  neck  bearing  !  unsurpassed  in 
simplicity,  durability  and  effectiveness.  Our  new  throwing  out  of  gear 
device,  situated  where  it  saves  two  thirds  of  the  wear  on  the  machine, 
is  the  most  remarkable  separator  improvement  this  year. 

Our  low  form  of  construction,  placing  all  the  working  parts  low  in  the 
machine,  insures  it  much  longer  life  than  is  possible  with  any  other  creai  i 
separator. 

It's  dust  proof  gearing;  two  core  bowl,  giving  it  the  most  remarkable 
skimming  device  on  earth;  easy  cleaning;  easy  running;  all  contribut'i 
toward  making  the  New  Iowa  the  best  cream  separator  to  buy. 

The  perfect  construction  of  the  machine  and  the  splendidly  equipped 
factory  that  builds  it,  largest  in  the  world,  make  an  invincible  argument 
for  every  farmer  owning  a  New  Iowa. 

It  is  the  machine  that  you  will  want  on  your  farm, 

SEND  FOR  CATALOG  TODAY. 


Investigate  our  claims  and  statements, 
then  recommend  our  machine  to  your  folks 
and  friends.  ^ 

Address  us  now,  T 


♦♦♦♦♦♦ 


Note.    We  are  continually  looking  for 
capable  young  men  to  sell  our  machines  in 
that  territory.    You  can  earn  your  way  by 
selling  our  separators.    Just  write  us  now  J 
,  '        ^  if  you  are  interested, 

♦♦♦♦♦♦♦ 
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ive  Stock  Feeder 
and  Shippers 

Anything  that  affects  a  man's  pocketbook  touches  him  in  a  vital  spot, 
hence  if  you  are  a  feeder  or  shipper  of  live  stock  the  selection  of  a  commission 
firm  to  handle  your  consignments  ought  to  be  a  pretty  interesting  subject  to 
you. 

Are  you  sure  that  you  are  getting  the  very  best  service  in  the  handling  of 
your  live  stock?  Anyone  can  sell  live  stock,  but  only  a  very  few  of  the  best 
and  highest-paid  salesmen  in  the  business  have  that  broad  and  intimate 
knowledge  of  men  and  market,  that  inborn  talent  for  trading,  that  count  so 
heavily  in  the  shipper's  favor. 

Those  that  are  so  equipped  stand  at  the  head  of  their  profession,  and  are 
the  sort  of  salesmen  which  compose  our  staff.  They  know  how  to  get  ''the 
last  nickel"— and  IT'S  THE  LAST  NICKEL  THAT  COUNTS. 

R.  B.  Wyatt,  Reserve,  Kansas,  writes  our  Kansas  City  house:  "I  want  to 
thank  you  for  the  interest  you  took  in  selling  my  yearlings.  You  certainly 
worked  hard  to  get  that  other  nickel,  and  I  am  well  pleased  and  appreciate 
same." 

W.  B.  Widman,  Bigelow,  Minn.,  writes  our  Sioux  City  house:  "Your  sale 
of  car  of  hogs  made  for  me  was  very  satisfactory.  They  were  well  sold  con- 
sidering the  condition  of  the  market.  I  hope  some  time  to  have  more  stock 
for  you  to  sell  for  me.  I  know  you  are  very  competent  to  get  good  returns  for 
all  hogs  I  may  ship  to  you." 

F.  W.  Merrill,  Kaneville,  111.,  writes:  "I  am  well  pleased  with  your  sale 
of  my  cattle.  They  were  on  feed  only  ninety  days  and  gave  me  a  margin  of 
$1.85  per  cwt.  I  consider  them  well  bought  and  well  sold  and  shall  consign 
my  next  shipment  to  Clay,  Robinson  &  Co." 

Lonnie  Rummel,  Swanington,  Indiana,  writes:  "I  am  this  morning  in 
receipt  of  the  load  of  lambs  you  bought  for  me  and  am  well  pleased  with  them. 
They  surely  are  a  good  lot." 

B.  B.  Baker,  Monticello,  Indiana,  writes:  "I  wish  to  thank  you  for  the  last 
two  cars  of  feeding  sheep  you  sent  me.  They  were  exactly  what  I  wanted. 
I  think  this  last  lot  made  you  some  customers  in  this  vicinity  as  two  parties 
have  promised  me  to  order  from  you." 

IF  YOU  ARE  FEEDING  STOCK  FOR  MARKET,  OR  ARE 
THINKING  OF  BUYING  STOCKER  OR  FEEDER  CATTLE 
OR  SHEEP,  WRITE  US  AT  YOUR    NEAREST  MARKET 


CLAY,  ROBINSON  &  CO. 

LIVE  STOCK  COMMISSION 


CHICAGO  SOUTH  OMAHA  KANSAS  CITY  EAST  BUFFALO 

DENVER.  SO.  ST.  JOSEPH  SIOUX  CITY  SO.  ST.  PAUL 
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AMERICA'S  mm  HORSE  IMPORTERS 

At  the  recent  International  Live  Stock  Exposition,  held  in  Chicago 
November  30th  to  Decembor  7th,  Stallions  imported  by  us  won  as  follows, 
being  the  only  classes  in  which  we  exhibited, 

PERCMERONS 

Four  Years  Old  and  Over    ...  1st. 

Three  Years  Old  and  Under  Four  1st.    2nd.  4th. 

Two  Years  Old  and  Under  Three   2nd.  5th, 

Produce  of  Mare    1st, 

Champion  Stallion. 

Reserve  Champion  Stallion. 

Champion  Group  of  Five  Stallions  owned  by  one  exhibitor. 

FRENCH  COACH 

Four  Years  Old  and  Over   1st.    2nd.  3rd. 

Three  Years  Old  and  Under  Four    1st,  2nd, 

Champion  Stallion. 

Reserve  Champion  Stallion. 

Champion  Group  of  Five  Stallions  owned  by  one  exhibitor. 
THE  CHAMPION  STALLIONS  OF  BOTH  CONTINENTS 
ARE  FOR  SALE  AT  OUR  STABLES 

McLaughlin  bros. 

Kansas  City,  Mo, 


Columbus,  O. 


St.  Paul,  Minn, 
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The  Columbus  Railway  and  Light  Co. 


nri|P    r^nr    ^fTVtrP    Cannot  be  excelled  by  any  Street  Railway  in  a  city 
A  IIV    V^ai    v-FVl  V  ICW        ijijg  population.     All  lines  center  in  the  heart  of 
the  city  and  extend  in  all  directions  to  the  suburbs.   The  lowest  rates  of  fare  of  any 
city  in  the  United  States.    Trolley  parties  specially  cared  for  by  chartered  cars. 


OHIO  STATE 
UNIVERSITY  IS 
REACHED  DIRECT 
BY  EITHER 
HIGH  STREET 
OR 

NEIL  AVENUE 
LINES 


THE  LOWEST 

FARE  IN 
THE  COUNTRY. 
TRANSFERS 
TO  ANY  PART 
OF  THE 
CITY 


.very 


State  Institution, 


Hospital,  Cemetery,  City  Park,  Hotel, 
J  Depot,  Principal  Business  House,  and 

all  the  various  points  of  interest  to  be  desired  are  reached  or  passed  by  cars  of  this 
Company.  Operates  and  controls  the  lines  to  Westerville  and  Arling-ton.  The 
latter  are  delig-htful  suburban  rides. 

"^^^^'i^^^^^^^^  -S^a  3^3  -933  333333  333-^1933^933 333 333 333 333 fd^fd  id^^  333 
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FRANK  C.  KELTON. 


WADE  CONVERSE 


Kelton  &  Converse, 


Dealers  in 


Lumber,  Lath,  Shingles, 

Doors,  Sash,  Blinds, 
Door  and  Window  Frames, 
Mouldings,  £tc. 

Cor.  Spring  and  Water  Sts.  COLUMBUS,  0. 

Telephone  No.  2279  and  Main  279 

BLACKWOOD, 
GREEN  &  CO. 


HARDWARE 


STOVES  AND  HOUSE 

FURNISHING  GOODS. 

SLATE  and  METAL  ROOFING 

624  North  High  Street, 
Columbus,  Ohio. 


Chr.  Hansen's  Danish  Rennet  Extract 

Danish  Cheese  Color 
Rennet  Tablets     Cheese  Color  Tablets 
Dry  Latic  Ferment 

The  products  of  Chr.  Hansen's  Laboratories 
at  Copenhagen,  Denmark  and  Little  Falls,  N.Y. 
are  universally  recognized  as 


WORLD 

jflRSr  CLASS  c 

STANDARDS  ^  ^^^^ 


Chr.  Hansen's  Danish  Butter  Color  is  strictly 
Vegetable,  Pure  and  Strong. 

Rennet  Tablets  and  Cheese  Color  Tablets 
expressly  for  Cheese  Making  on  the  Farm. 

Chr.  Hansen's  Dry  Lactic  Ferment  ensures 
Perfect  Aroma  and  Keeping  Quality  in  Butter 
and  does  away  with  gassy  curd  in  Cheese 
Making. 

Chr.  Hansen's  Laboratory 

Boxl0?4      LITTLE  FALLS,  N  Y. 


BERNARD  W.  PAYNE 


MORTON  Mcdonald 


Payne=McDonaId 
Hardware  Company 

1204  North  High  Street 
Automatic  Telephone  5746 
DISCOUNT  TO  STUDENTS 


See  Doc  Levison  for 

Fine  TAILOR  MADE  Suits 


STUDENTS  will  receive  a  cordial  welcome  at  KILER'S.    Headquarters  for 
everything  needed  by  the  STUDENT, 

Two    ( 11th  Ave  and  High  St. 
Stores  ( 8th  Ave  and  High  St  


A.  W.  Kiler,  Ph.  Q. 
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THE  BEST  LIVE  STOCK 
INSURANCE  IS 

CHLORO=NAPTHOLEUM  DIP 

NON-POISONOUS 
NON-CAUSTIC 

Endorsed  By  OKlo  Agricviltviral  Experiment  Sta>.tions 
Permitted  for  OfficiaLl  Dipping  for  SKeep  Sca-b 

A  sample  of  Chloro-NaptKoIexim  Dip  has  been  submitted  to 
the  Department  of  Agriculture  for  examination.  We  guarantee  the 
contents  of  each  package  to  be  of  the  same  composition  as  the  sam- 
ple submitted  to  the  Department,  and  when  diluted  according  to  the 
directions  printed  on  the  can  for  the  treatment  of  sheep  scab,  it  will 
give  a  dipping  fluid  of  the  composition  required  of  a  coal  tar  cresotic 
dip  by  the  regulations  of  the  Secretary  of  Agriculture  governing 
sheep  scab. 

C  U  R.  E  S  IBI       KILLS  VISL 

PREVENTS  HOG  CHOLERA 

WEST  DISINFECTING  CO.,  Inc. 

12  Eatst  59th  Street  NEW  YORK 

SEND  FOR  FREE  BOOKLET 


THE 

REMINGTON 
TYPEWRITER 


Is  the  standard  of  the  world  by  which 
All  others  are  Measured. 

REMINGTON  TYPEWRITER  CO. 

[Incorporated] 

49  North  High  Street  COLUMBUS,  OHIO 

THE  CO-OP  STORE 

Every  book  used  in  the  Agricultural  Department. 
DRAWING  MATERIAL. 
MEN'S  FURNISHINGS. 


We  are  complete  outfitters  of  all  plants  for 
handling  milk  products.  If  you  are  in  the  dairy 
manufacturing  business  in  any  capacity  and  want 
to  keep  up  with  latest  and  best  methods,  or  if  you 
are  thinking  of  going  into  it,  the  first  thing  to  do 
is  to  get  into  communication  with  us.  We  are 
at  your  service  in  the  planning,  building  and 
equipping  of  Creameries,  Cheese  Factories,  Sani- 
tary Milk  Plants  and  Private  Dairies.  Our 
experience  in  this  line  is  worth  money  to  you, 
yet  it  costs  you  nothing  but  the  asking. 

CREAMERY  PACKAGE  MFG.  CO. 

%e2  TO  188  E.  KINZIE  ST. 
CHICAGO 


WHICH  WOULD  YOU  BUY? 


An  old  style  mechanically  balanced  Cream 
Separator,  or  a 

Self  Balancing  "Simplex" 

Link  Blade  System 

Investigate  and  there  can  be  but  one 
answer. 

Smallest  Bowls, 

Lowest  Speeds, 

Fewest  Parts, 
Lightest  Running,  |^|Closest  Skimming. 

The  only  Self  Balancing  Separator  on  the 
market. 


D.  H.  BURRELL  &  CO.,  Little  Falls,  N.  Y. 


The  1908  Improved 

DE  LAVAL 

CREAM 

SEPARATORS 


Ten  years  ahead  of  all  others  in 
every  feature  of  separator  practicability 

Ten  New  Styles-Ten  New  Capacities-Ten  New  Prices 

A  size  for  every  dairy,  from  the  smallest 
to  the  largest. 

BEAUTIFUL  IN  DESIGN 
PERFECT  IN  CONSTRUCTION 
EVERLASTING  IN  DAILY  USE 


The  result  of  thirty  years  experience  in  building  separators 


Send  for  handsome  new  catalogue  illustrating  and  describing 
machines  in  detail  and  to  be  had  for  the  asking. 

The  De  Laval  Separator  Co. 


Randolph  &  Canal  Sts. 

CHICAGO 
1213  &  1215  Filbert  St. 
PHILADELPHIA 
Drumm  &  Sacramento  Sts. 
SAN  FRANCISCO 


General  Offices: 


173-177  William  Street 
MONTREAL 

74  CORTLANDT  STREET,       *  WINNIPEG^"'" 


NEW  YORK. 


I07  First  Street 
PORTLAND,  OREG. 


